Protein synthesis in liposomes with a minimal set of enzymes.
In a significant step towards the construction of the semi-synthetic minimal cell, a protein expression system with a minimal set of pure and specific enzymes is required. A novel cell-free transcription and translation system named PURESYSTEM (PS), consisting of a specified set of 36 enzymes and ribosomes, has been entrapped in POPC liposomes for protein synthesis. The PS has been used to transcribe and translate an Enhanced Green Fluorescent Protein (EGFP) gene from plasmid DNA. The synthesis is confirmed by the EGFP fluorescence emitting liposomes on fluorometric analysis and on confocal microscopy analysis. Furthermore the PS encapsulated into POPC liposomes can drive the expression of the plsB and plsC genes encoding for the sn-glycerol-3-phosphate acyltransferase (GPAT) and 1-acyl-sn-glycerol-3-phosphate acyltransferase (LPAAT) involved in the first step of the "salvage pathway" for synthesis of POPC. The expression of GPAT and LPAAT in liposomes would in principle allow the production of the cell boundary from within.